Regulation of articular chondrocyte phenotype by bone morphogenetic protein 7, interleukin 1, and cellular context is dependent on the cytoskeleton.
Bone morphogenetic proteins (BMPs) induce cartilage differentiation and morphogenesis. There are profound changes in the cytoskeletal architecture during the morphogenesis of cartilage. To investigate the possibility that morphogenetic signals such as BMPs may regulate chondrocyte phenotype by modulation of cytoskeletal protein expression, we determined whether the expression and distribution of cytoskeletal proteins in chondrocytes are regulated by bone morphogenetic protein 7 (BMP 7), interleukin 1 (IL-1), and cellular context. Addition of BMP 7, a morphogen that induces chondrogenesis, to primary cultures of bovine and murine chondrocytes induced increased expression of four cytoskeletal proteins: tensin, talin, paxillin, and focal adhesion kinase (FAK). The expression of cytoskeletal proteins is dependent on cellular context; compared to monolayer, chondrocytes in suspension exhibited increased expression of cytoskeletal components. Conversely, addition of IL-1, a catabolic cytokine, induced loss of chondrocyte phenotype and decreased the expression of these cytoskeletal components. Treatment of chondrocytes with cytochalasin D (an agent that disrupts the actin cytoskeleton) inhibited BMP 7-induced upregulation of tensin, talin, paxillin, and FAK, and blocked the effect of BMP 7 on chondrocyte phenotype. Taken together these data demonstrate that cytoskeletal components play a critical role in the response to morphogens and cytokines in the regulation of chondrocyte phenotype. (c)2001 Elsevier Science.